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Matting Paste for Cationic Systems 

Technical field o f the Invention 

The present invention relates to a matting paste for 
cationic systems. 

Background of the Invention 

The use of synthetic porous silica to obtain a matt finish 
in paints, varnishes and lacquers is known. It is 
particularly known to use silica in solvent and water based 
coatings. The effect of gloss reduction by silica is 
commonly associated with the solvent evaporation and film 
volume decrease which takes place during the drying of the 
coating. 

100% solid coatings formulations can be manufactured which 
will crosslink under Ultra Violet light. They contain 
oligomers, photoreactive initiators and various additives. 

With the increasing popularity of radiation cured coatings 
in a wide variety of applications, the ability to control 
and reduce gloss is becoming more important. In X00 %_solid 
UV curable coatings large quantities (up to 15% wt.) of 
porous silicas or' large particle size sirlxcas a re^ requir ed 
to achieve a matt or semi-gloss finish, since curing in UV 
curable coatings is associated with minimum film shrinkage 
and no solvent evaporation. These approaches, are limited by 
the increase in viscosity of the varnishes when large 
concentrations are used, or the roughness of cured films, 
when large APS are used. 
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Three major classes of photocurable resins may be used in UV 
formulations: i) acrylated oligomers, ii) unsaturated 
polyesters and iii) cycloaliphatic and bisphenol A epoxies. 
Acrylated oligomers and unsaturated polyesters can 
5 polymerise and crosslink when they are mixed with chemicals 

which produce free radicals when exposed to Ultraviolet 
light. Cycloaliphatic and bisphenol A epoxies can polymerise 
and crosslink when they are mixed with sulphonium salts 
which decompose under Ultraviolet light, produce an acid 
10 catalyst which initiate the reaction. This mechanism of 

curing is defined "Cationic Curing" . 

The gloss of formulations containing acrylated oligomers and 
unsaturated polyesters can be successfully reduced using the 
15 above approaches. 

In epoxy resin based formulations, which cure following the 
cationic mechanism, large particle size and even very large 
concentrations of silica do not cause a decrease of the 
20 gloss of the dry film. These formulations, although 

preferred in a number of applications, for their abrasion 
resistance, hardness and temperature resistance cannot be 
easily manufactured with a matt or semi-gloss finish. 

25 There is therefore a need for a matting system which can be 

used in cationic curable systems. 

It has now surprisingly be found that the use of 10-40% wt. 
,of diluents such as vinyl ethers (such as CHVE, DVE3) and 
30 j/acrylates ( HDDA , TPGDA, DPGDA) alongside the cycloaliphatic 

epoxy greatly enhances the porous silica effect and allows 
to manufacture matt and semi-gloss coatings based on 
cationic or hybrid (cationic/ free radical cure) without 
detriment of other desired film properties. 
35 ^ 
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Test Procedures and Definitions. 
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i. Nitrogen Surface Area-Pore Volume 

Nitrogen surface area is determined by standard 
nitrogen adsorption methods of Brunauer, Emmet t and 
Teller (BET) using a multipoint method. with an ASAP 
2400 apparatus supplied by Micromeritics of the USA. 
The samples are outgassed under vacuum at 270 deg.C for 
at least one hour before measurement. Surface area is 
calculated from the volume of nitrogen gas adsorbed at 
P/Po 0.98. This apparatus also provides the pore size 
distribution from which it is possible to get the pore 
size (D 10 ) for which 10% of the pores are below this 
pore size. In the same manner is possible to get the 
pore size for which 50% (D 50 ) and 90% (D 90 ) of the pores 
are below this pore size. Additionally the pore volume 
(cm3/g) for a given range of pore size can be obtained 
from the desorption curve. 

ii. Weight mean particle size 

The weight mean particle size is determined with the 
aid of a Malvern Mastersizer using a 100 mm path length 
lens. This instrument, made by Malvern Instruments, 
Worcestershire uses the principle of Fraunhoffer 
diffraction utilising a low power He/Ne laser. Before 
measurement the sample is dispersed ultrasonically in 
water for a period of 7 minutes to form an aqueous 
suspension. The Malvern Mastersizer measures the weight 
particle size distribution of the silica. The weight 
mean particle size (d 50 ) , the 10 percentile (d 10 ) and the 
90 percentile (d 90 ) are easily obtained from the data 
generated by the instrument. 
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iii. Matting efficiency 



In order to test the matting efficiency the following 
formulation has been prepared according to the 
following procedure. 



Formulation: 



UVR6110 * 81.5 - X% 

Vinyl ether X 

UVR6990 * 3.0% 

Fluorad FC43 0 # 0.5% 

Silica 15% 

* ex. Union Carbide 

# ex. 3M 



The resin, diluent, additive and photoinitiator were 
weighed in an amber brown jar and stirred for 3 0 
seconds at 500 rpm using an Heidolph stirrer equipped 
with Cowles head. The silica was then added and all was 
stirred at 30 00 rpm for ten minutes. The system was 
allowed to deaerate and then drawn down onto black 
Leneta 7C cards using a 25 microns K-Bar applicator. 
The cards were cured at 3m/min using one Fusion H lamp 
of 300W/inch. Gloss at 60° was measured on cured films 
using a Multiglossmeter by BYK. 

When X is 20%, the gloss at 60 degrees, measured in 
gloss units, is referred to as the matting efficiency 
in the rest of the description. 

General Description of the Invention 

It is a first object of the present invention to provide a 
matting paste for use as a matting agent in a cationic 
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system comprising a matting monomer and an amorphous silica 
in a weight by weight ratio 2-4:1. 




10 



15 



20 



25 



30 



35 



Preferably, the amorphous silicas used in this invention has 
a rgore volume^ between 1.0 and 2.0 ml/g , preferably at least 
1.8 ml/g as measured by Nitrogen P orosimetry, a surface area 
between 200 and 500 sq.m/g and an ^Larage^ p^ticle~^sTze7 N > as 
^measured by Malvern between _4.0 and 12.0 microns. 

In another ^ferfe^ embodiment of the invention, the 
amorphous silica is a wax co a ted silica which, before 
coating, has a pore vol ume between 1 . 0 and 2.0 ml/g, 
preferably at lea st 1.8 ml/g as measured by Nitrogen 
Porosimetry, a (^^f^c^^arggl^etween 200 and 500 sg.m/g and 
an average particle— size, as measured by Malvern between 4.0 
and 12 . 0 micron s . In this embodiment, the _ was coating 
preferably represents^ to 15% b y_wei ght of, the weight of 
the uncoated silica. Preferably also, the wax comprises a 
microcrystalline wax or a polyethylene wax. 

Preferably also the matting monomer is selected within the 
group consisting in vinyl ether monomer containing one or 
more functional groups and acrylate monomer containing one 
or more functional -groups or mixtures thereof. More 
preferably the matting monomer is selected within the group 
consisting in Triethylene glycol divinyl ether (DVE-3), 
1, 4-Cyclohexane dlmethanol divinyl ether' (CHVE) , 
Hexanedioldivinylether, Ethylvinylether , Propylvinyl ether , 
Isobutylvinylether, Hexanedioldivinylether, 
Tripropylenglycole triacrylate (TPGDA) , Dipropylenglycole 
diacrylate (DPGDA) , 1, 6-Hexanediol diacrylate (HDDA) , 
Trimethylpropane triacrylate (TMPTA), Ethoxylated 
trimethylpropane triacrylate (EO- TMPTA) , Propoxylated 
glycerol triacrylate (GPTA) , Triethylenglycol diacrylate, 
and a mixture thereof. 
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It is second object of the present invention to provide a 
photocurable cationic system comprising 40 to 80% w/w of an 
epoxy resin and 20 to 60% w/w of a matting paste. 
Preferably, the epoxy resin is selected within the group 
consisting in cycloaliphatic epoxy resin or a bisphenol A 
epoxy resin or a mixture thereof* 

It is a third object of the present invention to provide a 
photocurable cationic system comprising 40 to 80% w/w of an 
epoxy resin with a matting efficiency of less than 40 gloss 
units, preferably less than 3 0 gloss units, more preferably 
less than 20 gloss units. Preferably, the epoxy resin is 
selected within the group consisting in cycloaliphatic epoxy 
resin or a bisphenol A epoxy resin or a mixture thereof. 

General Description of the Invention 

The present invention will be further described in the 
following examples. 

Example i (Comparative) 

Formulations can be manufactured either by successive 
addition of the various components or by making a matting 
paste with silica and the matting diluent that can be used 
to add to the gloss paint for the purpose. 



The reference formulation is: 



UVR6110* 71.5% 

Tone Polyol* 10% 

UVR6990* 3.0% 

Fluorad FC430# 0.5% 

Silica 15% 



Cy c loa 1 ipha t i c epoxy 
Polyol 

Cationic photoinitiator 
Flow additive 
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* ex. Union Carbide 

# ex. 3M 

This produces, with the Silicas at Table 1, in 25 um films 
5 on Leneta 7C cards, cured at 3m/min using one Fusion H lamp 

of 300W/inch, the values of gloss reported. 



Silica 


Gloss at 60°, in 


HP270 


72 


HP39 


88 


UV70C * 


79 


EBN 


91 


EBC * 


87 


ED30 * 


88 


OK412 * 


90 


No silica 


91 



* Wax coated silicas 

20 All the silicas except ED30 (Syloid ED30 from WR Grace) and 

OK412 (Acematt OK412 from Degussa) are commercially 
available silicas obtainable from Crosfield under the 
tradename Gasil. 

25 Example 2 (Comparative) 

Another reference formulation was used from which, when 
comparing with example 1, Tone Polyol was removed. 

30 
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UVR6110 86.5% 

UVR6990 3.0% 

Fluorad FC430 0.5% 

Silica 10% 



Cycloaliphatic epoxy 
Cationic photoinitiator 
Flow additive 



Two silicas were tested and the gloss at 60° was as follows. 



Silica 


Gloss at 60° 


HP270 


90 


UV7 0C 


85 



Example 3 (Invent: ion) 



When, in the formulation according to Example 2, part of the 
UVR6110 is replaced by X parts of CHVE or DVE, the gloss 
value at Table 2 are obtained for the following formulation. 



UVR6110 81.5 - X% 

Vinyl ether X 



UVR6990 3.0% 
Fluorad FC430 0.5% 
Silica 15% 
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Silica 


DVE% 


CHVE% 


Gloss at 60° 


None 




40 


80 


UV70C 


12.5 




45 


UV7 0C 


25 




10 


UV70C 


30 




11 


UV70C 


20 




39 


HP27 0 


20 




24 


EBC 


20 




42 


EBN 


20 




45 


HP39 


20 




37 


ED30 


20 "=» 




63 


OK412 


20 




57 


UV70C 




20 


78 


UV70C 




30 


35 


UV70C 




40 


15 


HP270 




40 


13 


HP39 




40 


4 



20 

Example 4 (Invention) 

Similar results are obtained with another class of diluents, 
namely acrylates. This is the case of so called "hybrid" 
25 formulation, containing both a photoinitiator for cationic 

cure and one for free radical cure which has the following 
composition. 
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UVR6110 


86-X% 


UVR6990 


3% 


Fluorad F-430 


0.5% 


Acrylated diluent 


X % 


Irgacure 184@ 


0.5% 


Silica 


10% 



@ex.Ciba Geigy 

In which the acrylated diluent is any of the following group 
(1, 6-hexanediol diacrylate (HDDA) , and tripropylenglycole 
triacrylate (TPGDA)) and Irgacure 184 is a free radical 
photoinitiator . Results obtained from Formulation 3 are 
reported in Table 3. 



Silica 


%HDDA 


% TPGDA 


Film 

thickness 
in urn 


Gloss at 
60° 


UV70C 


20 




12 


52 


UV70C 


20 




25 


66 


UV70C 


40 




12 


41 


UV70C 


40 




25 


47 


UV70C 




20 


12 


50 


UV70C 




20 


25 


63 


UV70C 




40 


12 


42 


UV70C 




40 


25 


52 
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Claims 

1. Matting paste for use as a matting agent in a cationic 
system comprising a matting monomer and an amorphous 

5 silica in a weight by weight ratio 2-4:1. 

2. Matting paste according to claim 1 wherein the 
amorphous silica has a pore volume between 1.0 and 2.0 
ml/g, preferably at least 1.8 ml/g, a surface area 

10 between 200 and 500 sg.m/g and an average particle size 

between 4.0 and 12.0 microns. 

3. Matting paste according to claim 1 wherein the 
amorphous silica is a wax coated silica which, before 

15 coating, has a pore volume between 1.0 and 2.0 ml/g, 

preferably at least 1.8 ml/g as measured by Nitrogen 
Porosimetry, a surface area between 200 and 500 sq.m/g 
and an average particle size, as measured by Malvern 
between 4 . 0 and 12.0 microns . 

20 

4. Matting paste according to claim 3 wherein, the wax 
coating preferably represents 6 to 15% by weight of the 
weight of the uncoated silica. 

25 5. Matting paste according to claim 2 or 3 wherein the 

matting monomer is selected within the group consisting 
in vinyl ether monomer containing one or more 
functional groups and acrylate monomer containing one 
or more functional groups or mixtures thereof. 

30 

6. Matting paste according to claim 5 wherein the matting 
monomer is selected within the group consisting 
in Trie thy lene glycol divinyl ether (DVE-3), 1,4- 
Cyclohexane dimethanol divinyl ether (CHVE) , 
3 5 Hexanedioldivinylether, Ethylvinylether , 
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Propylvinylether, Isobutylvinylether , 

Hexanedioldivinylether, Tripropylenglycole triacrylate 
(TPGDA) , Dipropylenglycole diacrylate (DPGDA) , 1,6- 
Hexanediol diacrylate (HDDA) , Trimethylpropane 
triacrylate (TMPTA) , Ethoxylated trimethylpropane 

triacrylate (EO- TMPTA), Propoxylated glycerol 
triacrylate (GPTA) , Triethylenglycol diacrylate, and a 
mixture thereof. 

7. Photocurable cationic system comprising 40 to 80% w/w 
of an epoxy resin and 20 to 60% w/w of a matting paste. 

8. Photocurable cationic system comprising 40 to 80% w/w 
of an epoxy resin with a matting efficiency of less 
than 40 gloss units, preferably less than 3 0 gloss 
units, more preferably less than 20 gloss units, 

9. Photocurable cationic system according to claim 7 or 8 
wherein the epoxy resin is selected within the group 
consisting in cycloaliphatic epoxy resin or a bisphenol 
A epoxy resin or a mixture thereof. 
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